Abstract. The wind swing control system consists of control module, liquid crystal display module, motor drive module, attitude acquisition module, power module and man-machine exchange system. The system based on our understanding of the law of wind swing, the establishment of the mathematical model of its trajectory. After a preliminary understanding of the model, with the STM32 micro-controller as the controller, combined with the PID algorithm to control the wind swing system. In the movement process, sensor acquisition this wind swing rod angle, angle feedback through the PID algorithm to achieve closed-loop control of the whole system and parameters by the man-machine exchange system with LCD screen display.
Introduction
The design of the small wind swing control system, run by a single chip microcomputer to control the wind turbine on the rocker, is to accomplish one goal to draw a straight line or a camber line. The system uses three-axis acceleration sensor and three-axis angular velocity sensor to acquire the attitude and get information of the location of the wind swing, and uses the control theory on the basis of the state feedback to control the wind swing.
Theoretical Analysis

The Analysis of Wind Swing Model
The principle of the swing: Run by four DC motors on the bottom of the rocker, when the rocker moves to sheer, it can, by the universal joint, swing as cone or something like free pendulum. According the PID control algorithm, we can calculate the control law of the driver, and what's more, we turn this law into voltage signal to provide wind turbine as the signal source of the control circuit, so that drives four DC motors to run. In the motion process of wind swing, we change the swing angle with the control of the wind velocity. Its wind diagram is shown in Figure 1 .The swing cycle can be determined by formula (1).
In the formula: L --represents the length of the swing g --represents the local gravity acceleration The swing process is a process where gravitational potential energy and the kinetic energy transform to each other [2] . Therefore the formula (2) can be concluded according to Energy conservation law. Besides, according to the law of conservation of momentum, the DC motors can control the velocity of the wind swing, as the formula (3) shown.
In the formula: m --represents the weight of the swing system H --represents the height of the swing when it gets the peak V --represents the velocity of the swing when it gets the lowest point W --represents the energy loss of the swing in the process V have the same direction with the F. Owing to the Formula (2) and Formula (2.3), we can figure out the swing's total energy loss caused by diverse resistance in the process, and we can calculate the wind speed, wind direction and location for this, to complete the goal to control the wind swing's movement.
As the figure 2-1 shown, if we consider the wind swing's movements as a pure simple pendulum movement, and analyze the force for it, we can, according to Newton's second law, conclude that:
Substitute the Formula (5) into Formula (4), and get:
, in which 0 w is natural frequency, so that Formula (6) changes into: With the former series choices and arguments, I choose the STM32F103 as the main micro-controller to finish the design of the whole control system. This system, by adjust four DC brushless motors' wind speed and directions, is to control the swing arc of wind swing rod. Collected by the angle measurement sensor MPU6050, and send the feedback through PID algorithm to the STM32 chip, and the STM32 makes a judgment to the electronic governor PWM. By adjustment to duty ratio, PWM adjust the DC motors' speed and directions, to form a closed-loop system. 
Conclusion
This article uses the PID control theory with state feedback to complete the requirement of the wind swing. The system uses the STM32F103 as the main control chip, reads the acceleration and angular velocity data of the MPU6050 sensor, and estimate the location information by Kalman filter, to complete the control task.
